WHAT IS CLAIMED IS: 



- 53 - 




X) 



UJ 



ru 



□ 



1. A gas flow meter comprising: / 

a gas flow detection circuit for defecting a 
current flowing through a resistor installed in a gas 
passage and a voltage generated across tbfe resistor and 
outputting a voltage signal representing a gas flow 
passing through the gas passage; / 

a noise reduction circuiy for reducing 
external noise; and / 

a digital adjusting otrcuit for digitally 
adjusting a signal representi/g the detected gas flow 
and outputting the adjusted^ignal; 

wherein said gas' flow meter outputs a voltage 
signal based on the signal adjusted by the digital 
adjusting circuit. / 

2. The gas fLow meter according to claim 1, 
wherein said digital adjusting circuit includes: 

a digi/al conversion circuit for converting 
an output from/the gas flow detection circuit into a 
digital signaQ; 

adjusting means for adjusting the digital 
signal tcvproduce a desired output characteristic; and 

/ a regulator circuit for supplying a reference 
voltagfe to the digital conversion circuit and/or the 
adjusting means. 

3. / A gas flow meter comprising: 

/ a gas flow detection circuit for detecting a 

'gas flow passing through a gas passage; 
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an adjusting circuit for adjusting an/output 
characteristic of said gas flow meter to a dasired 
output characteristic and outputting a gas yflow signal; 
and / 

a noise reduction circuit including an 
overvoltage protection circuit and supplying to the gas 
flow detection circuit and the adjusting circuit a 
voltage whose surges and overvolt/ges applied to a 
power supply terminal are reduced; 

wherein there are two or more voltage supply 
paths for supplying differeryc voltages to the gas flow 
detection circuit and the ^djusting circuit through the 
overvoltage protection circuit. 

4. The gas flowmeter according to claim 3, 

wherein in one of th^voltage supply paths for 
supplying a voltageAiaving reduced surges and 
overvoltages to vafrious circuits, a voltage limiter 
circuit that turns on when applied with a voltage in 
excess of a predetermined voltage is connected between 
a voltage supply terminals and a ground terminal and a 
current limiting resistor is connected between the 
power sunply terminal and the voltage supply terminals; 

/ in the other voltage supply path, another 
currem: limiting resistor is connected between the 
powaf supply terminal and the voltage supply terminals; 
andf 

/ an overvoltage protection circuit is provided 

in which a diode is connected between each of the 
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voltage supply terminals. 

5> The gas flow meter according to cla/Lm 3, 

wherein in all of said voltage supply paths/for 
supplying a voltage having reduced surges/and 
overvoltages to various circuits, a voltage limiter 
circuit that turns on when applied wifch a voltage in 
excess of a predetermined voltage il connected between 
voltage supply terminals and a ground terminal and a 
current limiting resistor is co^ected between the 
power supply terminal and the ^oltage supply terminals; 
and 

an overvoltage pr/tection circuit is provided 
in which the current limi/ing resistors connected to 
the respective voltage supply terminals have different 
resistance values. 

6> The gas fl/w meter according to claim 4, 

further including Jn overvoltage protection circuit 
having an additic/al diode connected between the 
voltage supply /erminals and the ground terminal. 

7. The /fas flow meter according to claim 5, 
further incl/ding an overvoltage protection circuit 
having an additional diode connected between the 
voltage s/pply terminals and the ground terminal. 

8. / The gas flow meter according to claim 3, 
wherei/ a part or all of devices included in said 
over/ltage protection circuit, said gas flow detection 
cir/uit and said adjusting circuit are formed in a 
common integrated circuit. 
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9. The gas flow meter according to claim 3, 
wherein two voltage supply paths are proyided; and 

a circuit connected to a highfer supply 
voltage is an operational amplifier iri the gas flow 
detection circuit and a circuit connected to a lower 
supply voltage is a regulator thaA supplies a voltage 
to the digital adjusting circuijz. 

10. The gas flow meter according to claim 4, 
wherein two voltage supply ^aths are provided; and 

a circuit connec/ed to a higher supply 
voltage is an operational^ amplifier in the gas flow 
detection circuit and a/ circuit connected to a lower 
supply voltage is a r/gulator that supplies a voltage 
to the digital adjuring circuit. 

11. The gas /low meter according to claim 5, 
wherein two voltage supply paths are provided; and 

a cir/uit connected to a higher supply 
voltage is an ^operational amplifier in the gas flow 
detection cijcuit and a circuit connected to a lower 
supply volrage is a regulator that supplies a voltage 
to the di/ital adjusting circuit. 

12. / The gas flow meter according to claim 6, 
wherein two voltage supply paths are provided; and 

/ a circuit connected to a higher supply 
voltage is an operational amplifier in the gas flow 
dejection circuit and a circuit connected to a lower 
supply voltage is a regulator that supplies a voltage 
to the digital adjusting circuit. 
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13. The gas flow meter according to claim 7, 
wherein two voltage supply paths are provided; and 

a circuit connected to a higher supply 
voltage is an operational amplifier in the gas f)/Ow 
detection circuit and a circuit connected to flower 
supply voltage is a regulator that suppliesy4 voltage 
to the digital adjusting circuit. 

14. The gas flow meter according tfo claim 8, 
wherein two voltage supply paths are provided; and 

a circuit connected to a ^agher supply 
voltage is an operational amplifi^t in the gas flow 
detection circuit and a circuit /Connected to a lower 
supply voltage is a regulator >6hat supplies a voltage 
to the digital adjusting circuit, 

15. A gas flow mete^comprising : 
a gas flow detection circuit for outputting a 

voltage signal representing a gas flow passing through 
a gas passage; and 

an adjusting circuit for adjusting the 
voltage output from the gas flow detection circuit; 

wherein an input range of the voltage signal 
entered into/the adjusting circuit is divided in two or 
more and, JLn each divided range, a different adjustment 
calculat/on formula is set in advance; 

wherein said gas flow meter further comprises 
mean/ for selecting the adjustment calculation formula 
acrording to an input value of the voltage signal 
entered into the adjusting circuit and performing 
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adjustment calculation to produce an output value. 

16. The gas flow meter according to claim 15, / 
wherein the adjusting circuit is a digital adjusting 
circuit which digitally adjusts the signal representing 
the detected gas flow and outputs the adjusted signal . 

17. The gas flow meter according to c^Laim 15, 
wherein the adjusting circuit has input/output 
characteristics represented by each of ^he adjustment 
calculation formulas expressed as a f^rst-degree 
function of y = ax + b where x is aA output value of 
the gas flow detection circuit, i/e., input value for 
the adjustment calculation, y iar an output of the 
adjustment calculation, and a And b are adjustment 
coefficients. / 

18. The gas flow metier according to claim 16, 
wherein the adjusting c^cuit has input/output 
characteristics represented by each of the adjustment 
calculation formulas/ expressed as a first-degree 
function of y = a-jf + b where x is an output value of 
the gas flow detection circuit, i.e., input value for 
the adjustment^ calculation, y is an output of the 
adjustment calculation, and a and b are adjustment 
coefficients. 

19. / The gas flow meter according to claim 15, 
furthe/ including: 

/ a temperature sensor; and 
/ a digital conversion circuit for converting 

an output of the temperature sensor into a digital 
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value; ^ 

wherein said adjusting circuit also uaes the 
output of the temperature sensor in perf orminq/the 
adjustment calculation. / 

20. The gas flow meter according to /laim 16, 
further including: / 

a temperature sensor; and / 

a digital conversion circlet for converting 
an output of the temperature sensor into a digital 
value; / 

wherein said adjusting circuit also uses the 
output of the temperature senfeor in performing the 
adjustment calculation. / 

21. The gas flow me/er according to claim 17, 
further including: / 

a temperature sensor; and 

a digital Conversion circuit for converting 
an output of the temperature sensor into a digital 
value; / 

wherein said adjusting circuit also uses the 
output of the/temperature sensor in performing the 
adjustment Calculation. 

22. Ahe gas flow meter according to claim 18, 
further /ncluding: 

/ a temperature sensor; and 
/ a digital conversion circuit for converting 

ar^mtput of the temperature sensor into a digital 
value; 
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wherein said adjusting circuit also uses the 
output of the temperature sensor in performing tj^e 
adjustment calculation. 

23. The gas flow meter according to claifa 19, 
wherein said adjusting circuit has an input/output 
characteristic expressed by 

y = (al-t + a2)-x + (bl-t + b2) 
where x is an output value of the gas /low detection 
circuit, t is an output value of the^emperature 
sensor, and al, a2, bl and b2 are adjustment 
coefficients. / 

24. The gas flow meter according to claim 16, 
wherein said adjusting circuil? has an input/output 
characteristic expressed by/ 

y = (al-t + a2)V+ (bl-t + b2) 
where x is an output vaVue of the gas flow detection 
circuit, t is an outp/t value of the temperature 
sensor, and al, a2, /bl and b2 are adjustment 
coefficients. / 

25. The qafs flow meter according to claim 17, 
wherein said adjusting circuit has an input/output 
characteristic expressed by 

/ = (al-t + a2)-x + (bl-t + b2) 
where x As an output value of the gas flow detection 
circui/c, t is an output value of the temperature 
sens/r, and al, a2, bl and b2 are adjustment 
coefficients . 

/6. The gas flow meter according to claim 18, 
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wherein said adjusting circuit has an input/output 
characteristic expressed by 

y = (al*t + a2)-x + (bl-t + b2) 
where x is an output value of the gas flow cJetection 
circuit, t is an output value of the temperature 
sensor, and al, a2, bl and b2 are adjustment 
coefficients , 

27. The gas flow meter according to claim 17, 

,/u~-w-~-;%-. . l -,^^11^4--! -n/-r -i -k- ^ n i -h -ir%^l TflH qc => rnrtr aTriTm 1 (=* 

wiiCJ-C±ii oaxu auj uxny j- j- ^ <^ xuui^^u ^ - - — — 

storage device wherein the adjustment coefficients a, 
al, a2, b, bl and b2 are written/ into. 

28. The gas flow meter according to claim 17 or 
13, wherein the adjusting ci/cuit includes an erasable 
and programmable storage device wherein the adjustment 
coefficients a, al, a2, fc/ bl and b2 are written into. 

29. The gas flow Aeter according to claim 18, 
wherein said adjusting circuit includes an erasable and 
programmable storag/ device wherein the adjustment 
coefficients a, a/, a2, b, bl and b2 are written into, 

30. The g/s flow meter according to claim 19, 
wherein said adjusting circuit includes an erasable and 
programmable/storage device wherein the adjustment 
coefficien/s a, al, a2, b, bl and b2 are written into. 

31. / The gas flow meter according to. claim 20, 
wherein/ said adjusting circuit includes an erasable and 
progr/mmable storage device wherein the adjustment 
coefficients a, al, a2, b, bl and b2 are written into. 
32f. The gas flow meter according to claim 21, 
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wherein said adjusting circuit includes an erasable and 
programmable storage device wherein the adjustment 
coefficients a, al, a2, b, bl and b2 are written into./ 

33. The gas flow meter according to claim 22 f 
wherein said adjusting circuit includes an erasable and 
programmable storage device wherein the adjustment 
coefficients a, al, a2, b, bl and b2 are written into. 

34. The gas flow meter according to/;laim 23, 
wherein said adjusting circuit includes^n erasable and 
programmable storage device wherein tme adjustment 
coefficients a, al, a2, b, bl and bZ are written into. 

35. The gas flow meter accojfding to claim 24, 
wherein said adjusting circuit ^icludes an erasable and 
programmable storage device wherein the adjustment 
coefficients a, al, a2, b, Jol and b2 are written into. 

36. The gas flow mecer according to claim 25, 
wherein said adjusting /circuit includes an erasable and 
programmable storage /device wherein the adjustment 
coefficients a, al/ a2, b, bl and b2 are written into. 

37. The gas flow meter according to claim 26, 
wherein said adjusting circuit includes an erasable and 
programmabler storage device wherein the adjustment 
coefficients a, al, a2, b, bl and b2 are written into. 

38. / A gas flow meter comprising: 

/ an adjusting circuit for adjusting a voltage 
output of a gas * flow detection circuit which outputs a 
voltage signal representing a gas flow passing through 
a gas passage; 
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a storage device for storing data fori 
adjustment; and / 
a data input/output circuit; / 
wherein said data input/output circuit has 
two external data communication terminals/for writing 
adjust data from outside into said storage device and 
for reading data from said storage demce to the 
outside, / 

39. The gas flow meter according to claim 38, 
further comprising means which, alter a predetermined 
number, two or more, of pulses hfave been supplied to 
one of the external data communication terminals of the 
data input/output circuit, a/lows the adjust circuit to 
enter into a data communication mode where it transfers 
data between the storage device and external circuits. 

40. A gas flow metfer comprising: 

an adjusting^ circuit for adjusting a voltage 
output of a gas flow detection circuit which outputs a 
voltage signal representing a gas flow passing through 
a gas passage; a^d 

a st/rage device for storing data for 
adjustment; / 

Wherein said adjusting circuit retrieves as 
the output signal of the detected gas flow a 
ratiomecric analog output, a non-ratiometric analog 
output and a digital output and selects one of these 
output signals by an output selection means provided in 
tbfe adjusting circuit. 
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41. The gas flow meter according to claim 40, 
wherein said circuits for producing the ratiometric 
analog output, the non-ratiometric analog output an$ 
the digital output are formed on a same integ-ratj 
circuit . 

42. The gas flow meter according to cJfeim 38, 
wherein the external data communication terminals serve 
as a detected flow output terminal. 

43. The gas flow meter accordi^ to claim 40, 
wherein the external data communication terminals serve 
as a detected flow output terming 

44. A gas flow meter comprising: 
a gas flow detection circuit for detecting a 

current flowing through a Resistor installed in a gas 
passage and a generated ^oltage and outputting a 
voltage signal represeiycing a gas flow passing through 
the gas passage, 

a digital/conversion circuit for converting 
the detected gas jlow into a digital signal; and 

a digital adjusting circuit for digitally 
adjusting the yaigital signal and outputting the 
adjusted dicrftal signal; 

lerein a voltage signal based on the digital 
signal adjusted by said digital adjusting circuit is 
output,/ and 

the digital conversion circuit has means for 
selecting either a single-phase input or a differential 
input . 
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45. A gas flow meter comprising; 

a gas flow detection circuit f/>r detecting a 
current flowing through a resistor installed in a gas 
passage and a voltage generated acr/ss the resistor and 
outputting a voltage signal representing a gas flow 
passing through the gas passac 

a digital conversion circuit for converting 
the detected gas flow inter a digital signal; 

a digital adjusting circuit for digitally 
adjusting the digital/signal and outputting the 
adjusted digital signal; and 

an ana/og conversion circuit for receiving 
the adjusted <^fgital signal and converting it into an 
analog sigm 

therein said analog conversion circuit is 
driven Jgy a voltage based on an external reference 
voltage and a voltage follower circuit is arranged 

jeen a reference voltage terminal and a power supply 
irminal which drives said analog conversion circuit. 



